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REMARKS 

The Applicants appreciate the Examiner's thorough examination of the subject 
application, Claims 1, 4, and 5 were pending in the instant application. Claim 6 is new. Support 
for new claim 6 is found at least at page 12, lines 3-5 of the application as filed. Claim 5 has been 
amended to depend from claims 1, 4, or 6. Claims 2 and 3 stand cancelled. As such, claims 1, 4, 5, 
and 6 will be pending upon entry of the within amendment. No new matter is introduced by these 
amendments. 

Applicants make these amendments without prejudice to pursuing the original subject 
matter of this application in a later filed application claiming benefit of the instant application, 
including without prejudice to any determination of equivalents of the claimed subject matter. 

R ej e ction under 35 TT.S.C $ 1 12. first paragraph 

Claims 1,4, and 5 are rejected under 35 U.S.C. § 1 12, first paragraph, because the 
specification, while being enabling for treating the restenosis or neointimal formation caused by 
percutaneous transluminal coronary angioplasty (PTCA) or a coronary-artery bypass graft (CABG) 
with 3-methyl-l-phenyl-2-pyrazolin-5^one, allegedly does not provide reasonable enablement for 
the therapy of arterial wall injury. 

It is suggested that the level of skill in the art, the unpredictability of the art, the amount 
of guidance and/or working examples, the breadth of the claims, and the amount of experimentation 
necessary are not described in the specification in such a way to make and/or use the invention. 

Applicants disagree and respectfully traverse. 

A description is presumed adequate unless sufficient evidence or reasoning is presented 
to rebut the presumption. See, In re Marzocchi, 439 F.2d 220, 224, 169 USPQ 367, 370 (CCPA 
1971). The courts have provided an objective standard for determining compliance with the written 
description requirement: "... does the description clearly allow persons of ordinary skill in the art to 
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recognize that he or she invented what is claimed." In re Gostelli, 872 F.2d 1008, 1012, 10 USPQ2d 
1614, 1618 (CAFC 1989). Applicants submit that the Action does not provide sufficient evidence 
to rebut the presumption of Applicants' adequate description. On that basis alone, Applicants 
submit the rejection is unsupported. Furthermore, Applicants submit that their description does, in 
fact, provide more than adequate description to support the claimed subject matter. 

The instant invention is directed towards the treatment of arterial wall injury which is 
caused by coronary angioplasty or coronary-artery bypass graft (CABG). Examples 1 and 2 provide 
for a method of treating an arterial wall injury caused by coronary angioplasty using edaravone (3- 
methyl-l-phenyl-2-pyrazolin-5.one). The specification clearly indicates that neointimal formation 
is an arterial wall injury (page 12, lines 3-4 of the specification) and that arterial wall damage by a 
balloon is a form of coronary angioplasty (page 1 , lines 1 1-20). Examples 1 and 2 also indicate that 
treatment with edaravone suppresses neointimal formation (page 13, lines 24-27 and page 15, lines 
10-20). Therefore, Examples 1 and 2 both provide for the use of 3-methyl-l-phenyl-2-pyrazolin-5- 
one to treat an arterial wall injury caused by coronary angioplasty. 

One of ordinary skill, especially with the combination of background therapeutic 
knowledge known to one of ordinary skill in the art, as well as the guidance of the specification, 
would appreciate how to make and use Applicants' claimed subject matter. The Applicants' 
specification has provided data indicating that arterial wall injuries caused by coronary angioplasty 
or coronary-artery bypass graft, are treated with 3-methyl-l-phenyl-2-pyrazolin-5-one. Applicants 
therefore submit that one of ordinary skill in the art would find the specification as filed to be 
enabling in that the compounds of the invention are clearly delineated, the methods to treat arterial 
wall injury caused by coronary angioplasty or coronary-artery bypass graft are clearly described, 
and the methods are well known to those of ordinary skill in the art. 

Regarding the alleged lack of enablement regarding certain disorders including 
hypertension, Applicants submit a copy of Saini, A. K. et al. Pharmacological Research, (2006), 54, 
6-10. Saini et al., at page 9, column 2, hues 47-48, observed that edaravone therapy for two weeks ' 
results in the normalization of elevated blood pressure. 
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Withdrawal of the rejection is respectfully requested. 
Rejection under 35 US C. 6 102^ 

Claims 1, 4, and 5 are rejected as anticipated by Okazald et al. (US 2004/0242455). It is 
alleged that Okazaki teaches a composition comprising 5-amidmo-N-(2-aminophenethyl>2- 
hydroxylbenzesulfonamide derivatives and edaravone for the treatment of restenosis and 
reocculsion after coronary intervention such as percutaneous transluminal coronary angioplasty or 
percutaneous transluminal coronary recanalization surgury. 

Applicants disagree and restpectfully traverse. Applicants submit that Okazaki is not a 
valid prior art reference under 35 USC 102(e), because the subject invention was disclosed prior to 
the effective date of Okazaki. 

The instant application was filed in the US on August 18, 2003, and has a USPTO- 
acknowledged priority date of September 4, 2002. 

Regarding 35 USC 102(e)(1), the published Okazaki reference (US 2004/0242455; US 
7,022,689) was filed in the US on February 6, 2004. The US filing date of Okazaki is NOT prior to 
the priority date of the instant application. Regarding 35 USC 102(e)(2), the published Okazaki 
reference (US 2004/0242455; US 7,022,689) is a Us national ^ appIication of PCT/rp02/080O3 
(WO 03/016269). WO 03/016269 published on February 27, 2003, in Japanese and therefore does 
not satisfy at least one condition of 35 USC 102(e)(2); specifically, WO 03/016269 did not publish 
in English. 

Section 706.02(f)(1) in of the MPEP provides flowcharts which clearly show that a US 
National stage application of a PCT international application does not have a 102(e) date if the 
international application did not published in English. Accordingly, Okazaki is not a valid prior art 
reference under 35 USC 1 02(e). The rejection is obviated and Applicants request withdrawal of the 
rejection. 
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In view of the above remarks, Applicants believe the pending application is in condition 
for allowance. Should any of the claims not be found to be allowable, the Examiner is requested to 
telephone Applicants' undersigned representative at the number below. Applicants thank the 
Examiner in advance for this courtesy. 

The Director is hereby authorized to charge or credit any deficiency in the fees filed, 
asserted to be filed or which should have been filed herewith (or with any paper hereafter filed in 
this application by this firm) to our Deposit Account No. 04-1 1 05, under Attorney Docket No. 
48185-59753, Customer No. 21874. 

Dated: June 22, 2007 Respectfully submitted, 

B y ^UImJjI^U- 



DwightD. Kim,Ph.D. 

Registration No.: 57,665 
EDWARDS ANGELL PALMER & DODGE 

LLP 
P.O. Box 55874 
Boston, Massachusetts 02205 
(617)439-4444 

Attorneys/Agents For Applicant 
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Edaravone attenuates hydioxyl radical stress and augmented 
angiotensin Q response in diabetic rats 

Anuj Kumar. Sajni 1 , Raahwin J. Fatel h A 1 , 
Shyam S, Shaima 0 , Anm Kumar H.S, C,<1 '* 

1 nnrnt Kuwch Ctnftr, Gaad&AiaiaB Ctyonri, Mi* 
*t>*pcrtmmtitfi t hatmtKQtQ& SAW ft* Paul OUkft <tf Phanpaxwha! EAxmtton atJIUtmk, Qanpel \1djwut$*r, 

e Dtpartmtnt c/iWw**^ Nallofwf Aur.'w tfrKarvacwklical Ech**fU* otf Jtutntdk, hfohaiK Punjab. Jn&a 
*D*pmtawu cfFfunttuuvbgfi U<mmh Cfo|«rrf& MtUwurr*, Chytcn. Vfc. JWo, AulnUm 
Accepted 2 fefottry2oM 



Afatfraci 

Reactive oxyetn species (Ros) pottmthtc majoteiuJn H <Auf If) fcipcmici In dlabedc vttcuU^nL How&vct. superoxide seavenaeri partially 
Krtfltfo (his effect, mucrfiaaj frte radicals othn- than fupemWe could b* involved. Edartvane (3 -methyl-! -pheflyt-2-pynaoli»-5-0JYe) lx »a 
antlaxjdaitf, which primarily scavraioi hydroxy] radicals ad Is appoved for in smite patiinti, Heoce, to evirate the rote of bydroxvf nA)c*\ 
nresi in diabetic Vueolw coiftpRcaiiixis, wo studied toetffectof bdinvaoB (3 1 > tpu, b.Ld.) trcatwd en Aofi n response* n theradc 
imlMed from fuepttztfodn (60 ma Lp.) induced 8 weeks tttsbtcki male spnsiweHDvwky nu. Aug n (HP* to |0~*M). hrM»uyl hydro 
peroridg (t&HP; 1(H lg 1(H M) or hydrogen pcroridc (HjOx; ICT«io HT'M) Induced ccnlwciila raaponie wis stauficaotty eehaeced in Hido 
strips Awn diabetic u cgmp^d to coQtrol fits. Lipid s»ri»uiit$oo wbs significantly enhanctd while fee superoxide dismotise (SOD) sod catalise 
activity was fJgnlflciQily lower in too* of diabcto rati is coapued to control nts. Acute (in exposure of mtamvofi* (10^ W) to aec^o 
«rip* from diabetic rata In the nr^in bath jerfajiod lbs mtf£ro*Mcd Anj D but net iBHP or HiQrfoduced eoauMdle rerponse, In vivo ediraveno 
<3 mr,kg-», |,p„ bJ.<L) tfMOpwn jjor 2 weeks selectively ntunueted Ae lamented Anj U- but cot tBHP- Of HjOa-indaeod cootracril* rdpoaxu 
The enhmced syxtoUc Bitssaro. llpM parauditico tod the reduasd SOD and aula* ictivity wnr« nstored lo control v^ues Jblkwlni 2 week* 
edurono treatment Bnom ouf results we {afa (bit liydroxyl radical stress avimenn Ao( D response in dictate xu thoridc aorta and tda/ivooo 
could be an Uut TO tkwl tUnt uQwant lo cbo therapy of dabctk vascular eetspttcriov. 
C 2fl06 SlsMlcr Ltd. All nifrti reserved. 



1. Introduction 

Vfljculir compUcadoiu asxodated with tho diabetes arc 
m»jor cause for tbo increased morbufity ud mcmallty in da be tic 
patents Angiotensin H (Aog U) Induced ATi meepttzr 
mediated attcitd Yiaculftr itmctural «o4 functional physiology 
[1.2/7 J. fa addition to the direct efiqets of hypifftlycemia 
[4,8], are evident tq be a major factor in the development 



• Caftupan4oj auta-. !>0fBiBMBf of Pharmacology, Mdn*lb Wmxtty, 
Mekbowne, Ctiytoo. Vfe, 3BO0, AuvalU. TfcUt td| 3 »(U JWl 
fM!4e1|3 99WJMl, 

mMfrstrrr »T«|iJ^^o»d,irVttajKadg J*. hasnwtVyitiDOjam 

1 Th« luAen cfsncrlUuilOB uqially la Ihc work, 



Of Che vascular complice tions. Altbcmgh Ang H u well as 
hyperttytotnie induced superoxide formation h a key event 
in the vajfciltf oathophyriology [6] r aeveraJ repow inchzding 
recent data from our lab, indicate that superoxide scavengers 
partly revert the enhanced Aug II rdiponje in diabetic eoimaj? 

Such partial cflects BU||est that radirpjs other tban 
mpeioxJdc tnay be Involved is the vascular pathophysiology* 

Aug n lignaliog occurs tpa'mrv via AT] receptor* 19] wife 
rncrtaaJng evidence suggesting ftatNADPtt c^idiae^3c|pendenC 
generation of reactivu oxygen spttic* (ROS). such u superoxide 
■nlon. hydrogen pemxide (H^Oj) and the reactive hydroxy 1 rad- 
ical may be early events (6, 10-1 3}. The ipperoxide anion fitner- 
ated beo^refted by superoxkJodiJmtiUie(SOD) to while 
hydioxyl radical i* ptodcced by die fenmn reaction [14-16]. 
ROS mediate prClifetitlYe/hyiieriwphic reaponset to Ang H, 
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both in vivo and in vino [U.12,14,17], Although their role 
an Aug fl-depertdent vascular effraction is not conclusive, the 
involvement of superoxide anion. and hydroxy] radicals 
are prosed under puoidphyafolpgy [10.18]. Previous reports 
from our lab indicate thot supero*lde anion partly contributed to 
the enJbanced Vascular contrtcriln response to Ang II in experi- 
ment! nxodela of diabetes ll r 7J and hypertension [19]. Tempd, 
a memb«nc-peiTDeflbla» wniEs^ohiWc UQO mlradk (super- 
oxide onion scavenge*) partially revwsea the augmented An& 
n-lndnced vnaoeonstrfetjoa in thc-reck ccrta of STZ-indueed 
diabetic rat* [I ], This prompted us to speculate the rote forothej? 
radical!) (probably hydroxy! radjead) in the enhanced vascular 
response to An& H. vhleh we alraed to address jn the current 
Study. Bdajavonc (a hydtoxyl radial scavenger) is an approved 
drag for the treatment of sfroke (20,21 ). Wa have u^d this drug 
as a took to awdy the cok of Wydrroyl radical in the enhanced 
response to Aug II in diabetic vasculature report lis bene* 
flclaJ eijeeu, suggesting the role of hydro xyl radical stress in 
diabetic vasCTlojKitby ond also being on approved dnjg thepoa- 
sibDiry of oxttiMfei4 the study in diabetic patients, 

2. Materials and mefthofiu 

5 J. Animate, induction cfdlabttas and edaraSfona 
treatment schedule 

Mole Spra£uc-Daw!ey rats (I fiW80 8 )«ew procured from 
Centra] Animal Facility, WIPER. Expoimerital protocols were 
approved by the Inadhrtfopal ArimaJ EtWcs Committee of 
NIPER. Plasma ghteojia levels were measured in nil animals 
before adrainistraizon of streptajse^coin (STZ). Animals show- 
ing plasma glucose levels in the range of 3>6\SmM measured 
by GOD-POD plasma gjneose djognosdc kit (Accurmt, Indian 
were Included ht Study. Raid were made diabetic usmg STZ 
as described previously [2 r 7J. Rots with a blood glucose level 
>2E>mM were oelected for the study. Eight weefrQ poot-lnduction 
of diabetes the rate were sacrificed under ether anesthesia and 
tte (tanadi: j^ta was isolated ftf Ctfgan bath Studio ajid eStani* 
ticp of biochemical parameiers, A randomly Delected fifoup of 
6 weeks diabetic rata cvere treated with edaravooe (3 rnglqs" 1 , 
i.p. v Ltd.) for 2 weeks, while the control rata received vehicle 
(isotonic saline, Lp.. b.i.d). Edaravone dose was selected based 
on preliminary studies usinfi 1. 3 and 10*5 kg -1 , l,p a| h.Ld 
{data not shown), lb nsseso the possible cardiovascular effects 
of edaravone, hlood pressure and heart Rite were measured non- 
invaaively using IXTC tail cuff probe (USA) aa described before 



2.2, Chemicals 

Edzarzrvone (MCI-I86: 3^ihyl-l*phwnyl-2-pyri«olan-5- 
one) was purchased from Colbinchem, Germany; COD/POD 
glucose J4( from Aeeayex, India; fltreptozotocSa, tBHP from 
Sigma Chemical Co., St, Loufs. USA: H2O2 from Merck* India; 
anfitoteaaitoHfrDm Bschem, Basel. Switzerland- Allomerchera- 
icais wem of reagent grade, purchased locally. 



Z 3, BiouHzmical analysis 

2-3 J, Assay/or SOD activity 

Isolated thoracis aorta was cleaned of surrounding fat 
aad homogenized In SOmM PBS buffer pH 7.0 using poly- 
tron homo^qnrrer. Homogenote waa thoft centrifuged at 4 V C, 
1 3,000 rpm for lOmln, Snpetnt^nnl wao used for ibe estlina- 
won of SOD activity by hematoxylin aito°oxid&tion method as 
described tl). 

2s3J> Assay far Catalan activity 

Catalase activity waa nzeasured acconhng to Grover et al. 
122]. Thoracic aorta wast homogenized (20 mg of tissue/ml of 
PBS. pH 7, J) and centiiruaed at 4 "C (lS.OOOrpro for 10 min). 
The supernatant obtained was used for the asDay, The p*c gra- 
dation patttm of ewgeoousry added HjOj hy catalase enzyme 
present in 200 pJ of tissue aupsmatam was monitored al 240 am 
in Qpectrophotoxneter at 15s inutyal for iSmio and Jt£ activity 
cnlculaied. Cotaiase activity is expreDsed as U/mg of protein, 
frotcbi ma eadmaied by Lowrv'Q method. 

£3 J, Lipid peroxidation assay 

The ttoctntttdon of KdDA [thiobarbituric oeid reactive sub* 
atance <TBA&$J] was cswiyed usmg the method described 
by Beltewsld el al. [23]. O.Sm) of plasma or 1 ml of tissue 
supernatant of thoraeic aorta wao ml^ed with 1 ml of 10% 
trichloroacetic acid and allowed to stand for 3Gmfa at 37 A C. 
Then X ml of 0.67ft (w/v) thioborbituriO acid and 20 uJ of 20% 
BHT and the sample were heated at 95 °C for 30 bin in boil- 
fog water bath. After cooling to room temperature, 2 ml of 
»-buunol was added and vortex irnrnediately and centrifuged 
for S min at 5000 rpm. The organic layer was removed find Its 
abflorfcanee was measured at 532 nrt* the concentration of MDA 
is expressed as nM of MDA/rag of tissue (aorta). 

2.4. ^sailarnoetivitytaAstsIftHiOiaodtBHP 

Eight weeks poat^TZaihnin^tranoOi therais were sa&d6ced 
and thoracic aorta was isqlated from lhe heart 10 the djaphragra 
ond deaned of surroundiag fat and connective tissues. Czre 
was taken nofl to svetait the vessel. Helical strips of aorta of 
3 mm In width and 20 mm in length was ca? with sharp iris scitv- 
6ors and placed In 10 ml organ bath containing Kreba-Hcnseleit 
buffer (NaQ 118 mM; KCl 4.7 mM ( KHjFO* UtaM, Ms 
S0 4 »7H>0 1.2mK Cnai-2H 2 0 2JmM, NaHCOj 25 mM and 
glucose $3 nM) of pH 1A and osmolality (2^0-308 nvOrmol). 
The notation woa Contiswouely Aerated with 5?fr carbogeq at 
37 a d A rating tension of 2g waa opplied to the strips and 
allowed to equilibrate for 2h. After 2 h of equilibration, two 
wake up respooseo of KG (20 mM) were recorded follow- 
ing wbkh concentration rtaponse curves (CRQ of Ang IX 
(HT 10 to 10^ M), HaO^ (10" 6 to lO^M) and tBHP (lO -6 
to 10" 3 M) wciti recorded m absence op preaence of edaravone 
(10^ M). Changes in the isotonic contraction were recorded 
as described [1,2,3]. The maximum vasgcourtrfctOP response 
to the respective agomstD in control tissue was considered 
as 100%. 
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2.5. Statistical analyst! 

Rwulis Are expressed as meandbS.E.M, Statistical com- 
parfsOM were performed with ene-wiy ANOYA followed by 
post hoc (BonfeRoni's) test A p value <D.OS w&l comad- 
ered significant All statistical testi wen performed using the 
Prism software pcfcjgc (version 4, GnrpbPad, San Diego, 
CA, USA). 

3i Results 

3 J. Antihypertensive and arrtuNddant sffcCU cfndaravont 
in dlabtUc ratr 

STZ^idmivstored rati developed symptoms of type I div 
betei as previously described Ul Due to protected hyper- 
glycemia (8 weeki), oxidative ltreu wis observed 5n this© 
Animals, which wu supported by decrease in eaialase ind SOD 
activity end clevsb'op b lipid peroxidation. Oxidative strew jen- 
erated by hyp**glytemla kadi id vascular complications like 
hypertension, which cocrelared well with i&C7c*?Q in ayetclJe 
blood pressure (TaMe t). Two-week edaravone treatawm signif- 
icantly restored syitolie blood preaiuto and lipid pctg^dulion to 
normal and enhanced the eatalaae and SOD icirvity in diabetic 
tm CTable 1), 

5.2. Edaravone ttitahtty tflhibttt augmented wpcnxa of 
Angiotmiti II but Hot Hzfy or tBBP 

Aug H2O2- and tBKJMndtjced contraction in endothe- 
lium intact acetic spiral preparaltoni were significantly fenbanced 
in thoracic aorta from diabetic rats as Compared to igc matched 
control fib as evident by sapenenaidviry (increase in pDa vahie) 
and Jnetca*e in maxim it response C^mu) (Figi. 1-3). Preincu- 
bation of blood vessel with edaravone (10"^ M) for 15-20 min 
sifnineajotly restored the enhanced response to Aug U but not 
to that of H2O2 or tBHP in thoracic aorta from dlabetle rats, 
however, it did not influence the response to any of chela 1 p«- 
raogens in Utaraefc aorta from control rats. Similar trend in 
response to these spaxroogens wnra observed in thoracic aorta 
isolated from diabetic tits treated with edaravone for 2 weeks 




LoglAngK) 



B|. \i Cumulative ctfKwtt=tto** cupowt cocv»#xiid pDj yJiw cf Ana n to 
Ctidothdiofll lnlMt ionic Ipkll pipinUons obttlcK-J from tg« mxthtf <ajo- 
tml (Can), I dJibttic <D{») ntl, la v|tm blmmm 0>U+Bi{ 10"'M, 

for J 5-50 man) trend t*mU from diibeik ma ind 2 weds edanvoo* 
l&b *6«}mikl~ l . i-Pi KU.) nuttd diife*w> ra. EvA via* bnpitieaud 
■1 RIM ± A »«\ '**p«ftflOl Vt. CQWRd. *V <H0Qt V* dtabttic. 




Lon[iSHPJM 



fif. 1, GwtmJiKra CMAMmtim rapoAM cum Mm) pDj v*Iubi of iBHP in 
cndMbeKmn uU*>i torile bjHiJ pepmntkm* efauM bom if e natcW eofw 

fM 13-20 min) trcUfft VfiuoJl from dSabet£< tm H>d 2 wtdcj cdvtyoae 
(EKa+^c; 3 nig fcg*1, i.p.. bJ^4 crMLftd tfljfectionU.fitcH v»fu*ii Mtnnoltod 
is mwn ± SJB^rt, u =■ £. "p < 001, "V < 0.001 va. conwl |ro^*s 



(ftp. 1-3). Selectivity of edaravone to Inhibit the augmented 
Aug II response both in vitro aa well ai In vivo suggeats tho 
involvement of hydrojyl radical stress In susmented responses 
Of Ans II in diabetic anitnaU. 



Tablet 

Bfffld of wtcmttno on body >ci|hf, bbad p ttuum and W oehtmfc*! pwimeMn 



Control rsUUw C^UbMktoetrmrto 



BodywcUuCl) Ml ±5.7 113 

flHenMxIueoKtB^Ul) 9] it 2.7 *i*^7^"' 46S ± 13.S 

H*«lntt(boi^iufl) 377 ±13 3S4iH 391 ± 28 

MDK«vny(UAn|pre^n) 2l^d:3^ O.CSiO^ SW**" 1 

CiUto »ctlr(iy (UAui prtk?n) 2i±0itt 0J7±q^2"" 2.14*0^' 

Lipfd p«tJXid«kio MDMni pmteln) 1.77 ± 0,ftl 4JA0y 2.1 ± O^" 1 



^J£b vMlieo Is rmpraMnUd u mctqsfc rr — B— 1 0. 

^ p<0.001 w. d Liberie trtup. 
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■ Can 

a. a* 4.13 >an 

0 DUrfe <LCftxfl.il 



-8 4 4 

Loo ih AIM 

Flf. 3. Cnroulirtv* coorxuftittoo rttjwejft eurva WW pOi Vilitei of HjOj In 
cnfahefrimiiitjKS tarda ipfml pnftnuiQfti ab^^J item i* c laitcHM can- 
rnd (CoO. | WMkidUbdic CDU) M to <4lrtcdftj*Vtt4(Dfa+Bai |0- J M, 
to l«0tpb) trfcMtd niMfa ftovfl dfihrtc rili.uid 2 idurcme . 
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4. bUcmton 

The pidjaphysiologicil relevance of exogenous mtioxldant 
flippy is envisaged by the dseovery ofnuctWc oxyfcen species 
generators (NA0PH oxidases, xanthine oxidase, uncoupled 
marie oxide synthases, bpoxygcnescj and mitochorjdrial elec- 
tron transport complex) in vaseulature [ 1 6, 1 7] » A ng U is i croc J ij 
hypcrtropfaic/hypiipUftic fiictcuiu vascular will, contritwdns » 
several pathoouyalehgical cooditioo*U2,24,2S]. These actions 
of Aug U are related lo a pepride-depondcot Ingres to in HQS 
Synthesis (16]. 

I*:rcs*xd generation of superoxide anion and other KOS and 
decreased plasma or tissue Concentrations of superoxide dis- 
mutese, cial&tt, glutathione and ascorbic acid are report in 
both clldicsJ and experimental diabetes [26,27], Amongst the 
ROS, superoxide «iion r hydoiryl ndtc«I and HaOj [28,29] are 
impliaitod in the impaired relaxation responses to acetylcholine 
(a marker for endothelial function) [6,1 1]. Thus, cooejusively 
establishing the role of ROS in the endothelial dysfunction. 
Similuly. we observed the involvement of superoxides in the 
' enhanced contractile response to Ang fl, in aortic rings obtained 
from SHR tlS.30] and diabetic rat* ji^j. W^lle interven- 
tionaAreatZnefits with superoxide scavengers restores endothe- 
lial taction, Aug II-hidUeed enhanced contraction is partUUy 
improved, &ui£e sting the rale of 0<Jw BOS. Recent reports 
show the involvement of H2O2 In mediating the hypertrophic 
and contractile responses to Aug Tt J] 5,31 -33], However, stud- 
ios exploring the involvement of H2O2 in pathological condi- 
tion like diabetes are bidirectional While some believe leaser 
involvement of mofecular H2O2 in pathogenesis of tfae diabetes 
[34], others predict its predominant invqlvMfcent owing to its 
membrane pcnneabiriry [28,32,3335]. However, the feet that 
H2O2 can react with transition tnctil Fe*+ ?g produce highly 
reactive hydroxy! radicils (Fen ton reaction) and hypocblorOtU 
acid (generated by the my olopoioxioleie) react with 1 uperoxidc*, 
further contribute to hyeVOxyl radical stress [\1 9 W] is largely 
overlooked In me context of d| abetjc pathophysiology. Hy oroxyl 



radical ii the highly reactive and dclcteriom ROS ami it has 
been shown that hydroxy] radicals can lead la endothelial dys- 
function U8J. berrce its Involvement In medlatins lupucnied 
Ang II response is toor e likely than those of other ROS. Several 
synthetic compounds, which efficiently scavenge the oydraxyl 
radicil, are used in stroke therapy. Bdaravope is ooe inch drug 
[20,361, which U approved for the trcaimcnt of stroke [21 1 and 
reported to protoct hydroxyl rao^Mnduced ischemic ropcrfU- 
slon injuries [37^0], Hence, we studied the l&vorvemem of 
hydroxy] radical in the enhanced contractSc responies to Ang II 

10 diabetea Using edanvonCv In vitro exposure as well 2 weeks 
in viva treatment with odartvone restored the augmeotcd Ang 

11 responses, fuggeitmg bydroayl radeaj stress augments the 
Ang U responses in diabetes, which may be maj Of factor for cur- 
dlovascalat dysfuncUon in diabetes. In best of our knowledge 

• this is the first study showing that hydroxyl radical mediate the 
augmented Ang 11 varcutar response in diabetes. Wfe have also 
cfccclosd the selectivity of the odajavone 10 Ang II response, 
by studying its effceta on responses to H2O5 and tBHE Wc 
did observe Stipenensitiviry ^ncrnase la PO2 value) aa welt aa 
sister coolocrion (increase in^n,^) of aortic spiral preparation 
to tBHP (P5^ 2) and H 3 0 2 {Fl*. 3) in diabetic rata aa compared 
to age rantehed control rats, which was not influenced by in vitro 
or in vivo edaravonfl treatment This differential effect of coV* 
avene on Ang n, H*Oi and tBHP, su^eata Ouu supene-nsltivlty 
of (he contnetfle elemonts to ROS is also a feature In diabetic 
vasculature, hence identifying the specific ROS, their molectt- 
lar scarce and evaluating their signaling cascade 3a crucial In 
upderstandlnsj die disease process, A Step towards this our study 
shows that hydroxyl radicals are the primary ROS involved in 
Ang D-induced supersensitrviTy in diabetic vasculature, Hete it 
is important to note that increase fa catalaae activity with edar- 
avOqe rreatzneni for 2 weckxi did not restore the augmented H2O2 
responses in diabetic aorta, This may be due to the change in 
sensitivity of the contractile element! to H2O2 in diabetic condi- 
tion, which miy not be influenced by trealmeftt with antioxidacls 
Or specific radical scavengers or Increase in antioxidant enzyme 
defense. 

Consistent to pur observation of hydroxyl radical stress in 
enhanced response to Ang U So diabetes, edaravone ueatment 
for 1 weelcj significantly restored the citalose and SQD activ- 
ity, lipid percjxidilion and systolic blood pressure to normal in 
STZ-irtduced diabetic rit$, which auggest tho role of hydcoxyl 
radical stress in diabetic vasculif complication*. The mecha- 
nic rns behind me charujea observed in Wood pressure could he 
hypothesised m hydroxyl radicals mediate to be initiation fac- 
tora/early events, Our observation that fd*ravona therapy far 1. 
weeks could effectively normaliM me elevated-b l ood presapre 
does support this hypothesiv but needs additional and well- 
controlled and time-dependent * todies to arrive ai t conclusion, 

In conclusion, the present exr^rnema point to hydioxyl rad- 
ical as a crfdcal oiedlatqr of the augmented Ang II response* in 
diabetic rat tboracic aorta and edaravone selectively afjeaiiulcg 
augmented Anc a responses in diabetic rat thoracic aorta, which 
Is Selectively attenuated by edaravone, Hence, edaravono could 
be a promising adjuvant antioxidant therapy for vxseulopathy 
associated With dUbctes, 
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